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APPLICATION FOR EXTENSION OF TERM OF 

UNITED STATES PATENT 4,217,347 RECEIVED 
To the Commissioner of Patents and Trademarks: DEC 7 1984 

In accordance with the provisions of 35 U . g j^Q-y pL 
E. R. Squibb & Sons, Inc., a corporation of the state of 
Delaware, having a place of business at Lawrence vi lie - 
Princeton Road, Lawrenceville , New Jersey 08540 (herein- 
after referred to as "Squibb") hereby applies for an 
extension of 14 months of the term of United States patent 
4,217,347, issued August 12, 1980. 

The following items are relevant, and follow the 
guidelines set forth by the United States Patent and 
Trademarks Office at 1047 O.G. 16: 

1) This application for extension is based upon 

the regulatory review period before the Food 
and Drug Administration of Squibb ' s Capozide® 
product. Capozide® is a combination of 
captopril and hydrochlorothiazide. The package 
insert for the product is attached hereto. 

Captopril is designated chemically as 
•••<?607 IS/10/84 4- SI 75*7 . 19-3880 .1 111 75Q.0QCH 



1- (D-3-mercapto-2-methyl-l-oxopropyl ) -L-proline 
'ing str 

to 



and has the following structure: 
D 
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Hydrochlorothiazide is designated as 
6-chloro-3 , 4-dihydro-2H-l , 2 , 4-benzothia- 
diazine-7-sulfonamide, 1,1-dioxide and has the 
following structure: 




H . 

2) Regulatory review of Capozide® occurred 
under Section 505 of the Federal Food, Drug, and 
Cosmetic Act (21 U.S.C. 355). 

3 ) Capozide® received permission for commercial 
marketing and use under Section 505 of the 
Federal Food, Drug, and Cosmetic Act on 
October 12, 1984. 

4) This application for extension of the term 
of United States patent 4,217,347 is being 
submitted within the 60 day period beginning on 
October 12, 1984. The last day on which the 
application could be submitted is December 11, 
1984. 

5) This application for extension of patent 
term seeks to extend the term of United States 
patent 4,217,347, issued August 12, 1980. This 
patent has not been previously extended. The 
inventors named in the patent are Zola P. 
Horovitz, of Princeton, New Jersey and Bernard 
Rubin, of Lawrenceville , New Jersey. The 
application is assigned to Squibb by an 
assignment recorded on February 11, 
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1980 in the United States Patent and Trademark 
Office at Reel 3731, Frame 223. 

6) Attached hereto is a copy of United States 
patent 4,217,347 in the form specified in the 
guidelines of the United States Patent and 
Trademark Office set forth at 1047 O.G. 16. 

7) Attached hereto is a copy of a Certificate of 
Correction issued in connection with United 
States patent 4,217,347 on February 3, 1981. 

8) United States patent 4,217,347 claims 
Capozide® and a method for reducing blood 
pressure using Capozide®. Capozide® tablets 
come in four different strengths, labeled 
arbitrarily below as A, B, C and D. The package 
insert for Capozide® directs that a tablet be 
taken orally by the patient two (2) or three (3) 
times daily. The available dosages are: 

Captopril Hydrochlorothiazide 

A) 50mg.* 15mg. 

B) 2 5mg. 15mg. 

C ) 5 Omg . 2 5mg . 

D) 2 5mg. 25mg. 
*mg. = milligrams 

Claims 1, 2, 3, 4, 5, 6, 7, 8, 9 and 10 each 
includes within its scope a method for reducing 
blood pressure (the approved use for Capozide®) 
which comprises the oral administration 
(Capozide® has been approved as tablets for 
oral administration) to a mammalian species 
having elevated blood pressure (Capozide® has 
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been approved for use by humans with elevated 
blood pressure) of a combination comprising a 
compound having a specific structural formula 
(each of the above claims includes captopril 
within its scope) and a diuretic which is 
specified (each of the above claims includes 
hydrochlorothiazide within its scope). The 
narrowest of the above claims set forth a daily 
dosage of 30 to 300mg. of captopril (or other 
specified compound) and 15 to 200mg. of hydro- 
chlorothiazide (or other specified diuretic). 
These claims encompass the daily dosage of each 
of the above-listed formulations as, of course, 
do the claims having broader dosage ranges. 

Claims 12, 13, 14, 15, 16, 17, 18, 19 and 
20 each includes within its scope an oral anti- 
hypertensive composition (Capozide® has been 
approved as tablets for oral administration for 
the treatment of elevated blood pressure, which 
is also known as hypertension) comprising a 
combination of a compound having a specific 
structural formula (each of the above claims 
includes captopril within its scope) and a 
diuretic which is specified (each of the above 
claims includes hydrochlorothiazide within its 
scope) and a physiologically acceptable carrier 
(Capozide® utilizes physiologically acceptable 
carriers). Claims 12, 14, 15, 16, 17, 18 and 19 
specify that the composition comprises 15 to 
600mg. of captopril (or related compound) and 15 
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to 300mg. of hydrochlorothiazide (or other 
specified diuretic). Claims 13 and 20 have a 
narrower dosage range. Each of claims 12 to 20 
encompass the tablets of formulations "A" and 
"C" as set forth above. 

Claims 22 and 25 each includes within its 
scope an oral antihypertensive composition 
(Capozide® has been approved as tablets for 
oral administration for the treatment of 
elevated blood pressure, which is also known as 
hypertension) comprising a combination of a 
compound having a specific structural formula 
(each of the above claims includes captopril 
within its scope) and a diuretic which is 
specified (each of the above claims includes 
hydrochlorothiazide within its scope) and a 
physiologically acceptable carrier (Capozide® 
utilizes physiologically acceptable carriers). 
Both claims specify that the composition 
comprises about 5 to 125mg. of captopril (or 
related compound) and 2.5 to 50mg. of hydro- 
chlorothiazide (or other specified diuretic). 
This encompasses the tablets of all formulations 
as set forth above . 
9 ) The relevant dates and information pursuant to 

3 5 U.S.C. 156(g) that will enable the Secretary 
of Health and Human Services to determine the 
applicable regulatory review period are as 
follows : 
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For 35 U.S.C. 156 ( g ) ( 1 ) ( B ) ( i ) - 

The Investigational New Drug Application 
(number 17-652) for Capozide®, an exemption 
under section 505(i) of the Federal Food, Drug, 
and Cosmetic Acid, was filed June 13, 1980, and 
became effective July 13, 1980. 

The New Drug Application (number 18-709) 
for Capozide®, under section 505 of the Federal 
Food, Drug, and Cosmetic Act, was filed 
April 23, 1982. 



For 35 U.S.C. 156(g)(l)(B)(ii) - 

The New Drug Application (number 18-709) 
for Capozide®, under section 505 of the Federal 
Food, Drug, and Cosmetic Act, was filed 
April 23, 1982. 

The New Drug Application (number 18-709) 
for Capozide®, under Section 505 of the Federal 
Food, Drug, and Cosmetic Act, was approved 
October 12, 1984. 
) The following is a brief description of the 

activities undertaken by Squibb during the 
applicable regulatory review period with 
respect to Capozide® including the dates 
applicable to such activities. 

June 13 , 1980 Investigational New Drug 

Application 17,652 was 
filed. This provided 
for studies under protocol 
17, 652-1 . 

July 14, 1980 First clinical supplies were 

shipped. 
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July 15, 1980 



August 15, 1980 
November 7, 1980 



December 5, 1980 
March 12, 1981 

April 13, 1981 
June 17, 1981 

September 9, 1981 
January 20, 1982 
February 4, 1982 

February 9, 1982 
April 23, 1982 
November 30, 1982 

June 1, 1983 

September 30, 1983 



Modifications to protocol 
17,652-1 were submitted. 

First patient was treated. 

Protocol-1 was revised and 
redesignated as 17,652-1A. 
In addition. Protocol 
17,652-3 was submitted. 

Report on additional animal 
studies was submitted. 

An addendum to protocol 
17,652-1A was submitted 
providing for long-term 
therapy . 

Protocols 17,652-4 and 
17,652-5 were submitted. 

Information concerning 
methods for assaying 
captopril in blood and urine 
samples were submitted. 

Protocol 17,652-6 was 
submitted. 

A modification of protocol 
17,652-6 was submitted. 

Highlights of the clinical 
studies carried out on this 
combination were submitted in 
a progress report. 

Protocol 17,652-7 was 
submitted. 

New Drug Application 18-709 
was filed. 

Additional manufacturing and 
control details, requested 
verbally on September 30, 
1982, were submitted. 

Additional manufacturing and 
control details, requested 
verbally on May 6, 1983, were 
submitted. 

Additional manufacturing 
and control details, 
verbally requested at a 
meeting between Squibb and 
FDA representatives on 
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September 28, 1983, were 
submitted. 

October 17, 1983 A modified commitment for 

stability studies on market 
lots of the product, 
verbally requested on 
October 13, 1983, was 
submitted. 

December 28, 1983 Submitted supplement to NDA 
18-343 (captopril tablets) 
including report of protocl 
12,918-130, providing for 
treatment of hypertension 
using a twice-daily regimen. 

February 9, 1984 Additional statistical 

information from protocols 
17,652-6 and 12,928-130 was 
submitted to NDA 18-343 
(captopril tablets) in 
response to verbal requests, 
and soon thereafter revised 
draft of medical portion of 
summary basis of approval 
for Capozide®, NDA 18-709, 
was provided incorporating 
information included in 
12/28/83 and 2/9/84 
submissions . 

September 17, 1984 A revised package insert 
was submitted in response 
to an FDA request of 
August 28, 1984, for 
changes . 

11) It is the opinion of Squibb that United States 

patent 4,217,347 is eligible for a 14 month 
extension of its term. 

This 14 month period is arrived at by taking 
the regulatory review period for Capozide®, 
(which period occurred after the date the patent 
issued and is four years and two months) and 
reducing that time period by one-half of the 
regulatory period described in 35 U.S.C. 
156 (g) ( 1 ) (B ) ( i ) . This leaves a possible 



extension period of over two years. This is 




• 
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reduced to 14 months, however, by the limita- 



tions of 35 U.S.C. 156(c)(3). 



12) 



Squibb, and the undersigned, acknowledge a 



duty to disclose to the Commissioner of Patents 
and Trademarks and to the Secretary of Health 
and Human Services any information which is 
material to any determinations to be made 
relative to this application for extension. 

In this regard, please be aware that the 
components of the Capozide® products ( i.e. , 
captopril and hydrochlorothiazide) have each 
been previously marketed commercially after 
regulatory approval under section 505 of the 
Federal Food, Drug, and Cosmetic Act. 
13) Attached hereto is a Declaration signed on 

behalf of Squibb which meets the criteria set 
forth by the United States Patent and Trademark 
Office at 1047 O.G. 16. 

It is respectfully requested that the fee of 
$750.00 for this application for extension of 
term be charged to Deposit Account 19-3880 of E. 
R. Squibb & Sons, Inc. In the event the actual 
fee differs from that specified above, it is 
requested that the overpayment or underpayment 
be credited or charged accordingly. 



Respectfully submitted, 



DJB : pml 

(609 )921-4328 
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UNITED STATES PATENT OFFICE 



CERTIFICATE OF CORRECTION 



Patent No. 4,217,347 



Dated August 12 , 1980 



Inventor (s) Zola P. Horovitz, et al 

It is certified that error appears in the above-identified patent 
and that said Letters Patent are hereby corrected as shown below: 

Column 2, line 38, delete the hyphen between methyl and 
propanoyl 

Column 7, line 21, insert a * above the "A" 

Column 7, line 68, "means" should read — mean — 




Signed and 3ealed this 

Third JDay Of February 1981 




Attest: 




RENE D. TEGTMEYER 



Attesting Officer 



Acting Commissioner of Patents and Trademarks 
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vlETHOD OF TREATING HYPERTENSION AND 
MEDICAMENTS THEREFOR 

This application is a continuation-in-part of applies- : 
tion Ser. No. 864,428, filed Dec. 27, 1977 and now aban- 
doned. 

SUMMARY OF THE INVENTION 
The present invention relates to a method for reduc- i 
ing or alleviating hypertension with a combination com- 
prising an effective amount of a compound of the 
fomula 



R 2 — S— (CH),— CH- 



wherein: 20 
R is hydroxy, lower alkoxy or NH2; 
Ri and R4 each is hydrogen, lower alkyl or phenyl- 

lower alkyl; 
R2 is hydrogen or R5-CO; 

R 3 is hydrogen, hydroxy or lower alkyl; 25 
R 5 is lower alkyl, phenyl or phenyl-lower alkyl; and 
n is 0, 1 or 2. 

with an effective amount of a diuretic compound and 
such a combination of medicaments. 

DETAILED DESCRIPTION OF THE 30 
INVENTION 
The compounds of formula I have been reported to 
be angiotensin converting enzyme inhibitors which 
intervene in the angiotensinogen— »renin— .-angiotensin 3J 
I— angiotensin II mechanisn and are effective in reduc- 
ing or alleviating hypertension. See U.S. Pat. No. 
4,046,889, Sept. 6, 1977; Science 196, 441-443 (1977). It 
has been found that such compounds can be used in an 
oral dosage range of about 0.1 to 100 mg/kg per day 
and are most effective when provided at a total daily 
dosage of about 60 to 600 mg. Dosages within this range 
achieve a substantial reduction in arterial blood pressure 
and, in most instances, little, if any significant reduction 
is obtained by further increasing the dosage. Although 
certain peptides, teprotide (SQ20.881) for example, 45 
have been reported to have angiotensin converting 
enzyme activity, they are not of practical use for such 
an indication because of the cost and particularly since 
they are ineffective when orally administered [Rubin et 
al.. 204, Jour. Pharm. Exper. Ther. 271-280, 1978; Laf- 50 
fan et al., Jour. Pharm. Exper. Ther. 204, 281-288, 1978; 
Brit. Med. Jour. 2(6141):866, 1978]. 

Hypertension is also frequently treated by the admin- 
istration of a diuretic. Typically, treatment with an 
antihypertensive agent alone results in a compensatory 55 
retention of sodium and water which concomitant ad- 
ministration of a diuretic prevents (Wollam et al., Drugs 
14:420-460, 1977). However, administration of a com- 
pound of formula I does not result in sodium and water 
retention when administered alone and, in fact, may by 60 
itself cause natriuresis and diuresis (Bengis et al, Circu- 
lation Research, Vol. 43 I-45-I-53, 1978). Therefore, a 
diuretic would not be expected to enhance the antihy- 
pertensive action of compounds of formula I. However, 
it has been demonstrated that the administration of a 65 
diuretic in combination with compounds of formula I is 
more effective than either drug alone. The combination 
of such compounds with a diuretic as described below 



2 

results in a potentiation of the reduction in blood pres- 
sure significantly beyond that level which either sub- 
stance can achieve itself at a dosage within the accept- 
able range and also at lower dosage levels. 
5 This invention therefore relates to a combination of a 
compound having formula I above and a diuretic of the 
group consisting of the thiazide class, e.g., chlorothia- 
zide, hydrochlorothiazide, flumethiazide, hydroflume- 
thiazide, bendroflumethiazide, methychlothiazide, tri- 

10 chlormethiazide, polythiazide or benzthiazide, as well 
as ethacrynic acid, ticrynafen, chlorthalidone, furose- 
mide, bumetanide, triamterene, amiloride and spirono- 
lactone, and salts of such compounds, compositions 

! 5 comprising a combination of such compounds and to a 
method for alleviating hypertension with a combination 
of compounds. 

Preferred are those compounds of formula I wherein 
R is hydroxy or lower alkoxy, especially C1-C4 lower 

20 alkoxy; Ri is hydrogen or lower alkyl, especially 
methyl, R2 is hydrogen or lower alkanoyl, especially 
C2-C4 lower alkanoyl; R3 is hydrogen or hydroxy, espe- 
cially 4-hydroxy; R4 is hydrogen or lower alkyl, espe- 
cially C1-C4 lower alkyl; and n is or 1. Especially 

25 preferred in this group are compounds of formula I 
wherein R is hydroxy; Ri is hydrogen or methyl; R 2 is 
hydrogen or acetyl; R 3 is hydrogen; R* is hydrogen or 
methyl; and n is or 1. The especially preferred em- 
bodiment includes a compound of formula I wherein R 

30 is hydroxy; R| is methyl; R2, R3 and R4 each is hydro- 
gen; and n is 1, most especially (D-3-mercapto-2- 
methylpropanoyl)-L-proline. 

Preferred as the second component of the combina- 
tion is chlorothiazide, hydrochlorothiazide, furosemide, 

35 ticrynafen or triamterene, especially hydrochlorothia- 
zide or furosemide. 

The especially preferred embodiments are composi- 
tions comprising (D-3-mercapto-2-methyl-propanoyl)- 
L-proline with either hydrochlorothiazide or furose- 

40 mide. 

The compounds of formula I can be produced as 
described in U.S. Pat. No. 4,046,889, Sept. 6, 1977. The 
diuretic members of the combination are known com- 
pounds which are produced by methods described in 

45 the literature. 

According to this invention, a combination of a com- 
pound of formula I and a diuretic is administered in an 
effective amount which comprises a total daily dosage 
of about 30 to 600 mg„ preferably 30 to 300 mg. of a 
compound of formula I and about 15 to 300 mg. prefera- 
bly 1 5 to 200 mg. of the diuretic to a mammalian species 
which has elevated blood pressure. Such total daily 
dosages can be used in a single administration of the 

55 total amount or in divided doses two to four times daily. 
Generally, a t.i.d. or q.Ld. regimen is preferred. This 
preferred dosage is about 10 to 100 mg. of the com- 
pound of formula I and about 5 to 75 mg. of the diuretic 
three times daily or about 5 to 125 mg. of the compound 

60 of formula I and about 2.5 to 50 mg. of the diuretic four 
times daily. The preferred route of administration is 
oral. 

According to one preferred embodiment, the sub- 
stances can be formulated in a single pharmaceutical 
65 dosage form for oral administration such as tablet, cap- 
sule, solution or suspension comprising an effective 
amount of each of the active ingredients in a physiologi- 
cally acceptable carrier therefor. 
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The active substances in the dosage unit are present in 
a ratio of about 1:2 to about 12:1, preferably about 2.5:1 
to about 10:1, of the compound of formula I with re- 
spect to the diuretic (by weight). Generally, about 10 to 
200 mg. of a compound of formula I and about 2.5 to 5 
100 mg. of the second component can be readily formu- 
lated in the composition. 

Tablets of various sizes can be prepared, e.g., of about 
50 to 700 mg. in total weight, containing the active 
substances in the ranges described above, with the re- 10 
mainder being a physiologically acceptable carrier or 
other materials according to accepted pharmaceutical 
practice. These tablets can, of course, be scored to pro- 
vide for fractional doses. Gelatin capsules can be simi- 
larly formulated. u 

Liquid formulations can also be prepared by dis- 
solving or suspending the combination of active sub- 
stances in a conventional liquid vehicle acceptable for 
pharmaceutical administration so as to provide the de- 
sired dosage in one to four teaspoonsful. 20 

Such dosage forms can be administered to the patient 
on a regimen of one to four doses per day. 

According to another modification, in order to more 
finely regulate the dosage schedule, the substances may 
be administered separately in individual dosage units at 23 
the same time or carefully coordinated times. Since 
blood levels are built up and maintained by a regulated 
schedule of administration, the same result is achieved 
by the simultaneous presence of the two substances. 
The respective substances can be individually formu- 30 
lated in separate unit dosage forms in a manner similar 
to that described above. 

Fixed combinations of the compound of formula I 
and the diuretic are more convenient and are preferred, 
expecially in tablet or capsule form for oral administra- 35 
tion. 

In formulating the compositions of this invention the 
active substances, in the amounts described above, are 
compounded according to accepted pharmaceutical 
practice with a physiologically acceptable vehicle, car- 40 
rier, excipient, binder, preservative, stabilizer, flavor, 
etc., in the particular type of unit dosage form. 

Illustrative of the adjuvants which may be incorpo- 
rated in tablets are the following: a binder such as gum 
tragacanth, acacia, corn starch or gelatin; an excipient 45 
such as dicalcium phosphate or cellulose; a disintegrat- 
ing agent such as corn starch, potato starch, alginic acid 
or the like; a lubricant such as stearic acid or magnesium 
stearate; a sweetening agent such as sucrose, lactose or 
saccharin; a flavoring agent such as orange, peppermint, 50 
oil of wintergreen or cherry. When the dosage unit 
form is a capsule, it may contain in addition to materials 
of the above type a liquid carrier such as a fatty oil. 
Various other materials may be present as coatings or to 
otherwise modify the physical form of the dosage unit. 55 
For instance, tablets or capsules may be coated with 
shellac, sugar or both. A syrup or elixir may contain the 
active compound, water, alcohol or the like as the car- 
rier, glycerol as solubilizer, sucrose as sweetening 
agent, methyl and propyl parabens as preservatives, a 60 
dye and a flavoring such as cherry or orange. 

Many of the active substances described above form 
commonly known, pharmaceutically acceptable salts 
such as alkali metal and other common basic salts or 
acid addition salts, etc. References to the base sub- 65 
stances are therefore intended to include those common 
salts known to be substantially equivalent to the parent 
compound. 
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The following examples are illustrative of the inven- 
tion and constitute especially preferred embodiments. 
They also serve as models for the preparation of other 
members of the group which can be produced by suit- 
able substitution of ingredients as described above. 

EXAMPLE 1 

6000 tablets each containing the following ingredi- 
ents: 



(D-]-mercapto-2.methylpropanoyl>- 

Avicel (microcryatalliiie cellulose) 

Hydrochlorothiazide 

Lactose U.S.P. 

Corn starch U.S.P. 

Stearic acid U.S.P. 



' are produced (from sufficient bulk quantities) by slug- 
ging the (D-3-mercaptc-2-methylpropanoyl>L-proline, 
Avicel and a portion of the stearic acid. The slugs are 
ground and passed through a #2 screen, then mixed 
with the hydrochlorothiazide, lactose, corn starch and 

' remainder of the stearic acid. The mixture is com- 
pressed into 350 mg. capsule shaped tablets in a tablet 
press. The tablets are scored for dividing in half. 

EXAMPLE 2 
1 10,000 tablets each containing the following ingredi- 
ents: 



( D- i • mercapto-2-methy Ipropanoy I)- 








200 


mg. 


Corn starch U.S.P. 


17.3 


mg. 


Lactose U.S.P. 


213.4 


mg. 


Acacia U.S.P. 


10.6 




(ca. 0.03 nr 


^ mg. 


Hydrochlorothiazide 


23 


mg. 


Corn starch U.S.P. 


17.3 


mg. 




200 


mg. 


Stearic Acid 


14 


mg. 




700 


mg. 



- 45 are produced from sufficient bulk quantities as follows: 
The acacia is dissolved in water. 17.5 mg. of corn 
starch, the (D-3-mercapto-2-methylpropanoyl)-L-pro- 
line and lactose are mixed thoroughly. The dry mixture 
is granulated using the aqueous solution of acacia. The 
50 granulation is wet screened, dried at 120* F. and re- 
duced. The reduced, dry granulation is mixed with the 
hydrochlorothiazide and the remaining excipients are 
then added and mixed. The mixture is compressed into 
tablets of 700 mg. each. 



55 



EXAMPLE 3 
Tablets each containing the following ingredients are 
made as described in Example 2: 



(D-3-mcrcaptc-2-mcthylpropanoyl>- 
L- proline 

Corn starch U.S.P. 
Lactose U.S.P. 
Acacia U.S.P. 
Water qs. 
Chlorothiazide 
Corn starch U.S.P. 
Avicel 
Stearic acid 



5 

-continued 



EXAMPLE 4 
1000 capsules, each containing the following ingredi- 
ents: 



(D-J-mercaplo-2-methylpropanoyl)- 

L-proline 

Lactose U.S.P. 

Magnesium stearate 

Hydrochlorothiazide 



are produced by dry blending the bulk materials (except 
the magnesium stearate) in a Hobart mixer, then passing 
the blend through a #20 screen. The materials are 20 
mixed again in the Hobart mixer with the magnesium 
stearate. The mixture is then filled into #2 two-piece 
gelatin capsules. 

EXAMPLE 5 25 
By substituting 10 mg. of furosemide for the hydro- 
chlorothiazide in Example 4, capsules containing furo- 
semide and (D-3-mercapto-2-methylpropanoyl)-L-pro- 
line are similarly produced. 

EXAMPLE 6 30 
By following the proceudre of Example 2 but substi- 
tuting 20 mg. of furosemide for the hydrochlorothiazide 
and using 220.4 mg. of lactose, 700 mg. tablets each 
containing 20 mg. of furosemide and 200 mg of (D-3- 35 
mercapto-2-methyIpropanoyl)-L-proline are similarly 
produced. 

EXAMPLE 7 
By substituting 10 mg. of furosemide for the hydro- *° 
chlorothiazide and using 115.5 mg. of lactose in the 
procedure of Example 1, 350 mg. scored tablets each 
containing 10 mg. of furosemide and 100 mg of (D-3- 
mercapto-2-methylpropanoyl)-L-proline are similarly 45 
produced. y 

EXAMPLE 8 
6000 scored tablets of 400 mg. each and containing 
the following ingredients: 50 

(D-3-mercapto-2-methylpropanoyl)- 
L-proline 

Corn starch g 
Lactose U.S.P. Q , 
Acacia ^ 

Triamterene ^ m 

Corn starch U.S.P. 8 

Avice! 100 

Stearic acid , 



are produced as described in Example 2. 

EXAMPLE 9 

th. 6 ? 3 ?, SC ° red table,S ° f 350 mg - each and containing 
me following ingredients: 



Corn starch U.S.P 
Stearic acid 



are produced as described in Example 1. 

EXAMPLE 10 
5000 scored tablets of 180 mg. each and containing 
15 the following ingredients: 



(D-3-mercapto-2-methylpropanoyl)- 

Avicel 
1 Hydrochlorothiazide 
Lactose U.S.P. 
Corn starch U.S.P. 



are produced as described in Example 1. 

EXAMPLE 11 
By substituting the same amount of ticrynafen for the 

30 hydrochlorothiazide in Example 1, tablets containing 
100 mg. of (D-3-mercapto-2-methylpropanoyl)-L-pro- 
line and 12.5 mg. of ticrynafen are similarly obtained. 

Representative of the results obtained with combina- 
tions of agents of this invention are data obtained from 

35 studies in spontaneously hypertensive rats and two kid- 
ney renal hypertensive rats. 

(A) In an acute study with spontaneously hyperten- 
sive rats, ten to fourteen week old male Wistar-Kyoto 
spontaneously hypertensive rats (190-210 gm.) of the 
Okamoto-Aoki strain (obtained from Taconic Farms, 
Germantown, N.Y.) were given food and water ad 
libitum and intubated according to the method of 
Weeks and Jones, Proc. Soc. Exp. Biol. Med. 104, 

45 646-648 (1960), to prepare them for blood pressure and 
heart rate determination by implanting indwelling ab- 
dominal aortic catheters under sodium pentobarbital 
anesthesia. 

Three weeks later their direct biood pressure and 

50 heart rate were recorded by the method of Laffan et al., 
Cardiovasc. Res. 6, 319-324 (1972), modified as follows. 
The signal from the transducer was digitized in a 10 bit 
A/D converter and input to a PDP 11/05 computer. 
The computer was programmed to sense and store sam- 

55 pies at a rate of 125/sec for each rat, as well as the 
number of pressure pulses during 10 sec. of each scan on 
each rat. These parameters were averaged and stored as 
the MBP (mean blood pressure, mm Hg) and heart rate 
(beats/min.) for that time. Data were acquired from 

60 each rat every five minutes. Six such sets of data were 
averaged to give a mean value representing a 30 minute 
sample and this 30 minute figure was stored for subse- 
quent analysis. Each time a 48 hour cycle was com- 
pleted (or sooner if demanded) the data were trans- 

65 ferred serially to a host computer (PDP 11/40) for 
further analysis and the data were printed out on a 
Versatec Printer/Plotter for at least 16 hours after each 
dose. 
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The spontaneously hypertensive rats were segregated 
into four groups of five rats each (except group 3 which 
included six rats). The following was administered to 



the rats in the respective groups: 

1. (Control) Agar-5 ml./kg + agar-5 ml./kg 20 

2. Water- 5 ml./kg + Compound A-30 mg./kg 

3. Compound F«*-50 mg./kg + Agar-5 ml./kg 

4. Compound F«*-50 mg./kg -(-Compound A*-30 
mg./kg 

•Compound A =(p.3-mercapto-2-meihylpropanoyl)-L-proline 25 
Compound F=Furosemide 

Compound F was suspended in 0.25% agar and Com- 
pound A was in aqueous solution. All substances were 
administered by gavage and there was a one hour inter- 
val between drugs. Test results were evaluated 2.5 
hours after single oral doses. 

The following results were obtained: 



TABLE I 





Mean Blood Pressure (rr 
Before 


im/Hff) 
2.5 hours after 
single oral dose 


(1) 


173 


169 


(2) 


175 


158 


(3) 


184 


172 


(4) 


177 


128 



40 



In these studies Compound F alone, 50 mg./kg. p.o., 
produced a 9.7% decrease in SHR blood pressure. 
Compound A alone, 30 mg./kg., produced 6.5% de- 
crease in blood pressure. The combination of Com- 45 
pound A, 30 mg./kg., p.o., -^Compound B, 50 mg./kg., 
p.o., reduced blood pressure in SHR rats by 27!7%. 

(B) In chronic studies with renal hypertensive rats, 
male rats (115-150 g.) of the Charles River Sprague 
Dawley (COBS-CO) strain were anesthetized with 50 
ether and a silver clip (0.22 mm i.d.) was placed on the 
left renal artery through a flank incision. The contralat- 
eral kidney was left intact (two-kidney Goldblatt 
model: 2- K RHR). Each rat was fitted with a tail cuff 
for air inflation and a Korotkoff sound microphone for 55 
the detection of arterial pulsation. An oscilloscope was 
used for a visual appearance and disappearance of the 
pulse. Blood pressure measurements were determined 
after a minimum of six inflations with systolic pressures 
observed on a Narco physiograph manometer. Blood 60 
pressures were determined initially just prior to dosing 
and twice weekly at 4 hours after dosing. 

The number of rats in each group was 15. Single daily 
treatments were made by gavage with crossover treat- 
ments as indicated in the table below. The control 65 
group received distilled water. Compound A was ad- 
ministered in distilled water, 30 mg./kg. Compound H 
was administered in 0.25% methylcellulose. The means 



blood pressure (nun/Hg.) for each group before dosing 
and on day 1 19 (4 hours after dosing) and the number of 
survivors on day 120 is shown in the table. 



Group Treatmi 



197 ± 6.2 
202 ± 6.6 
197 ± 5.8 



207 ±4.8 
167 ± 4.6 
176 ± 5.1 



(66.7) 
(66.7) 
(73.3) 
(93.3) 
(93.3) 
(100) 
(53.3) 



k place on day 28 through day 33 ai 



in day 91 through day 96 (except Group 6 



20 

The foregoing data show that on long term treatment 
compound H shows no significant decrease in blood 
pressure. Compound A alone shows approximately a 10 
to 15% reduction in blood pressure. The combination 

25 dosing with Compound A and Compound H shows 
approximately a 30% reduction in blood pressure. 
Moreover, the combination is the only one showing a 
100% survivor rate. 
What is claimed is: 

30 1. A method for reducing blood pressure which com- 
prises orally administering to a mammalian species hav- 
ing elevated blood pressure a daily dosage of a combina- 
tion comprising about 30 to 600 mg. of a compound 
having the formula 

35 



R 2 — S— (CH)„— CH— CO— N 1— COR 

40 

wherein: 

R is hydroxy, lower alkoxy or NH2; 
Ri and R4 each is hydrogen, lower alkyl or phenyl- 
lower alkyl; 
45 R2 is hydrogen or R5-CO; 

R3 is hydrogen, hydroxy or lower alkyl; 

R5 is lower alkyl, phenyl or phenyl-lower alkyl; and 

n is 0, 1 or 2 

and about 15 to 300 mg. of a diuretic selected from 
50 the group consisting of chlorothiazide, hydrochlo- 
rothiazide, flumethiazide, amiloride, hydroflume- 
thiazide, bendroflumethiazide, methyclothiazide, 
trichlormethiazide, polythiazide, benzthiazide, eth- 
acrynic acid, ticrynafen, chlorthalidone, furose- 
55 mide, bumetanide, triamterene and spironolactone 
or salts of said compounds. 
2. A method as in claim 1 wherein the combination 
comprises about 30 to 300 mg. of the compound of the 
formula and about 15 to 200 mg. of the diuretic. 
60 3. A method as in claim 1 wherein the compound of 
the formula has R as hydroxy or lower alkoxy; Ri as 
hydrogen or lower alkyl; R2 as hydrogen or lower al- 
kanoyl; R] as hydrogen or hydroxy; R4 as hydrogen or 
lower alkyl; and n as or 1. 
65 4. A method as in claim 1 wherein the compound of 
the formula has R as hydroxy; Ri as hydrogen or 
methyl; R2 as hydrogen or acetyl; R3 as hydrogen; R4 as 
hydrogen or methyl; and n as or 1. 
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5. A method as in claim 1 wherein the diuretic is 
chlorothiazide, hydrochlorothiazide, furosemide, ti- 
crynafen or triameterene. 

6. A method as in claim 1 wherein the diuretic is 
hydrochlorothiazide or furosemide. 5 

7. A method as in claim 1 wherein the compound of 
the formula has R as hydrogen or lower alkoxy; Ri as 
hydrogen or lower alkyl; R2 as hydrogen or lower al- 
kanoyl; R3 as hydrogen or hydroxy; R4 as hydrogen or 
lower alkyl; and n as or 1 ; and the diuretic is chlorothi- 10 
azide, hydrochlorothiazide, furosemide, ticrynafen or 
triamterene. 

8. A method as in claim 1 comprising about 30 to 300 
mg. of a compound of the formula wherein R is hy- 
droxy or lower alkoxy; Ri and R4each is hydrogen or 15 
lower alkyl; R2 is hydrogen or lower alkanoyl, R3 is 
hydrogen or hydroxy; and n is or 1, and about 15 to 
200 mg. of chlorothiazide, hydrochlorothiazide, furose- 
mide, ticrynafen or triamterene. 

9. A method as in claim I wherein the compound of 20 
the formula is (D-3-mercapto-2-methylpropanoyl)-L- 
proline and the diuretic is hydrochlorothiazide or furo- 
semide. 

10. A method as in claim 1 wherein the compound of 
the formula is (D-3-mercapto-2-methylpropanoyl)-L- 25 
proline in an amount of about 30 to 300 mg. and the 
diuretic is hydrochlorothiazide in an amount of about 15 

to 200 mg. 

11. A method as in claim 1 wherein the compound of 
the formula is (D-3-mercapto-2-methylpropanoyl)-L- 30 
proline in an amount of about 30 to 300 mg. and the 
diuretic is furosemide in an amount of about 15 to 200 
mg. 

12. An oral antihypertensive composition comprising 
about 30 to 600 mg. of a compound of the formula 35 



[— CO— N ' — C< 



Rj— S— (CH)„— CH— CO— N 1— COR 40 

wherein: 

R is hydroxy, lower alkoxy or NH2; 

Rl and R4 each is hydrogen, lower alkyl or phenyl- 

lower alkyl; 45 
Rj is hydrogen or R5-CO; 
R3 is hydrogen, hydroxy or lower alkyl; 
R5 is lower alkyl, phenyl or phenyl-lower alkyl; 
n is 0, 1 or 2, 

about 15 to 300 mg. of a diuretic selected from the 50 
group consisting of chlorothiazide, hydrochloro- 
thiazide, amiloride, flumethiazide, hydroflumethia- 
zide, bendroflumethiazide, methylclothiazide, tri- 
chlormethiazide, polythiazide, benzthiazide, etha- 
crynic acid, ticrynafen, chlorthalidone, furose- 55 
mide, bumetanide, triamterene, spironolactone and 
salts thereof, and a physiologically acceptable car- 
rier therefor. 

13. A composition as in claim 12 comprising about 30 

to 300 mg. of the compound of the formula and about 1 5 60 
to 200 mg. of the diuretic. 

14. A composition as in claim 12 wherein the com- 
pound of the formula has R as hydroxy or lower alkoxy; 
Ri as hydrogen or lower alkyl; R2 as hydrogen or lower 

65 
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alkanoyl; R3 as hydrogen or hydroxy; R4 as hydrogen or 
lower alkyl; and n as or 1. 

15. A composition as in claim 12 wherein the com- 
pound of the formula has R as hydroxy; Ri as hydrogen 
or methyl; R2 as hydrogen or acetyl; R3 as hydrogen; 
R4 as hydrogen or methyl; and n as or 1. 

16. A composition as in claim 12 wherein the diuretic 
is chlorothiazide, hydrochlorothiazide, furosemide, 
ticrynafen or triamterene. 

• 17. A composition as in claim 12 wherein the diuretic 
is hydrochlorothiazide or furosemide. 

18. A composition as in claim 12 wherein the com- 
pound of the formula has R as hydrogen or lower alk- 
oxy; Ri as hydrogen or lower alkyl; R2 as hydrogen or 

' lower alkanoyl; R3 as hydrogen or hydroxy; R4 as hy- 
drogen or lower alkyl; and n as or I; and the diuretic 
is chlorothiazide, hydrochlorothiazide, furosemide, 
ticrynafen or triamterene. 

19. A composition as in claim 12 wherein the com- 
' pound of the formula is (D-3-mercapto-2-methyl- 

propanoy!)-L-proline and the diuretic is hydrochloro- 
thiazide or furosemide. 

20. A composition as in claim 12 comprising about 30 
to 300 nig. of (D-3-mercapto-2-methylpropanoyl)-L- 

5 proline and about 1 5 to 200 mg. of hydrochlorothiazide. 

21. A composition as in claim 13 comprising about 30 
to 300 mg. of (D-3-mercapto-2-methylpropanoyl)-L- 
proline and about 15 to 200 mg. of furosemide. 

22. A composition as in claim 25 comprising about 5 
to 125 mg. of (D-3-mercapto-2-methylpropanoyl)-L- 
proline and about 2.5 to 50 mg. of hydrochlorothiazide. 

23. A composition as in claim 25 comprising about 5 
to 125 mg. of (D-3-mercapto-2-methylpropanoyl)-L- 

5 proline and about 2.5 to 50 mg. of furosemide. 

24- An oral hypertensive, composition comprising 
about 5 to 125 mg. of (D-3-mercapto-2-methyl- 
propanoyl)-L-proline and about 5 to 75 mg. of triamte- 
rene. 

25. An oral antihypertensive composition comprising 
about 5 to 125 mg. of a compound of the formula 



-CH— CO— N 



tvherein: 

R is hydroxy, lower alkoxy or NH2; 

Ri and R4 each is hydrogen, lower alkyl or phenyl- 
lower alkyl; 

R2 is hydrogen or R5-CO; 

R3 is hydrogen, hydroxy or lower alkyl; 

R 5 is lower alkyl, phenyl or phenyl-lower alkyl; and 

n is 0, 1 or 2, about 2.5 to 50 mg. of a diuretic selected 
from the group consisting of chlorothiazide, hy- 
drochlorothiazide, amiloride, flumethiazide, hy- 
droflumethiazide, bendroflumethiazide. methylclo- 
thiazide, trichlormethiazide, pblythiazide. benz- 
thiazide, ethacrynic acid, ticrynafen, chlorthali- 
done, furosemide, bumetanide, triamterene, 
spironolactone and salts thereof, and a physiologi- 
cally acceptable carrier therefor. 
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[57] ABSTRACT 

A method for reducing blood pressure comprises ad- 
ministering a combination of a diuretic compound and a 
compound having the general formula 



>„— CH— CO— N 1— 



